Cardiac involvement is often seen in hemochromatosis (1, 2). While the mechanism of cardiomyopathy is not entirely clear, it was reported that repeated venesection (3-12) and chelation therapy (13-17) are of benefit leading to relief of symptoms and restoration of cardiac function. In cardiac hemochromatosis, various kinds of alteration on electrocardiogram (ECG), such as low voltage, atrial and ventricular arrhythmias, conduction blocks, and ST-T changes are observed (1, 2, (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . In addition, the thyroid gland is one of the affected organs and its involvement is usually manifested as hypothyroidism (3, 19) .
In this communication, we describe a case of primary hemochromatosis and hyperthyroidism, in which the depth of inverted T waves noted on the initial ECG became more shallow during deferoxamine administration and gradually deeper again after cessation of the therapy. It was likely that there was a correlation between the depth of inverted T waves and the serum level of ferritin.
CASE REPORT
A 74-year-old Japanese female was referred to our hospital in December 1985 for treatment of hemochromatosis and hyperthyroidism. She had been well until September 1985 when she complained of fatigue and palpitation.
She had no episode of blood transfusion and oral iron ingestion. The depth of inverted T wavesin V5 and V6 became graduallymoreshallow. After cessation of deferoxamine, the depth of T waves was deepened ( Figure  3 ). The serumlevel of ferritin also began to increase proportionally. However, the thyroid function remained normal. In December 1987, the serum levels of ferritin, T4, and T3 were 3,100 ng/ml, 6.7 jig/dl, and 50 ng/dl, respectively. During the disease course,the liver function tests showed unchanged and the serumelectrolytes were all within normal ranges.
DISCUSSION
In this case, it seemed that the depth of inverted T waves in I, II, III, aVF, and V4-6 changed in parallel with the serumlevel of ferritin. It was, however,unlikely to attribute the change in T waves to hyperthyroidism as while the serum levels of ferritin, T4, and T3 were proportionally decreased by the simultaneous administration of deferoxamine and propylthiouracil, the thyroid function remained n ormal after cessation of both drugs. Buja and Roberts detailed that the myocardial iron overload is responsible for ventricular dilatation and increase in wall thickness (2). It was reportedthat cardiac symptomsas well as functions determined by echocardiographic and catheterization findings were recovered by repeated venesection and deferoxamine therapy (3-17). Grisaru et al. statedin /9-thalassemia patients that frequent blood transfusion combined with chelation therapy reduced left ventricular dilatation and wall thickness and those changes corresponded to the serumferritin l evel (16). Thus, the cardiac change canbe reversible. It was reported that ST-T change was observed in nearly 50% of cases of hemochromatosis (18). While the cardiac dysfunction can be reversible by appropriatetherapies, there were few description on serial ECG change (4, 8, 9, 20) . Grosberg described that there wasnoalteration onthe inverted T waves in VI-5 in a patient successfully treated by venesection (4). In contrast, Jachuck et al. examinedthe cardiac state of 8 patients with idiopathic hemochromatosis (8). In one out of the 8 cases, initial ischemicchange, shownas inversion of T waves,was improvedby venesection (8). Charlton and Bothwell also described an improvement in ECG in a case after removal of 20 g iron by phlebotomy (20). Swan and Dewarreported a case of hemochromatosis, in which elevation of ST segment and inversion of T waveswereseenin chest leads but postmortem examination revealed no abnormalities of coronary arteries(1). Hence, it may not be considered that the ST-Tchange in hemochromatosis is attributed to ischemic coronary disease. Ferritin and heme iron do not damage cells. When the iron content is, however, over a critical level, the excessive iron then exists as forms of nonferritin and nonheme iron, doing the cells variousinjuries, such as increased microsomal lipid peroxidation, mitochondrial membranedamage, impairedmitochondrial oxidative phosphorylation, lysosomal fragility, and release of lysosomal enzymes (21 , 22) , Buja and Roberts documentedthat iron deposition is much morein epicardium than in endocardium(2). While clarified incompletely, it was reported that the appearance of inverted T waves is related to change in action potential duration between endocardial and epicardial layers of ventricle (23, 24) . Thus, in our case, toxic iron present in the myocardiummayhavealtered the action potentialduration between endocardium and epicardium,leading to the depression of ST segments and inversion of T waves. However, the change seemedto be reversible, reflecting probably removal o f toxic iron from the myocardium.
Hemochromatosiscanbe divided into genetic and acquired types. It was documented that there is an 
